Parents and their "babies" learn how to share books through the Mother Goose on the Loose program, now utilized in some NICUs.
O f the 76,510 babies born during an average week in the United States, 7,361-or about 10 percent-are born prematurely. 1 Preterm babies, born before the thirtyseventh week of gestation, can be born with underdeveloped organ systems and other health problems that impact their ability to survive on their own outside of the womb.
Preterm birth and low birth weight are leading causes of infant death, childhood disability, and developmental delays. 2 Among the smallest survivors (those born at less than twenty-six weeks gestation), 57 percent have a mild or moderate disability, and 23 percent have a severe disability. 3 To support preterm and other medically fragile infants, many hospitals have neonatal intensive care units (NICUs) specializing in the care of these at-risk infants.
Traditional NICUs were set up as nursery wards where preterm babies in isolettes were kept together in one big room, allowing easy access to the babies by a wide array of medical staff. As the medical field and research on preterm infants have evolved, so have NICUs. One significant change has been the trend toward becoming more family friendly. Cuddling and skin-to-skin contact are now recognized as beneficial for all but the frailest infants. And most recently, NICUs are being reconfigured from the ward setting to individual family rooms. Families are encouraged to stay together, and it has become much easier for parents to spend as much time as possible with their babies.
While these single-family rooms yield many benefits, an unexpected negative outcome is demonstrated in the MRI scans showing decreased brain development in infants in individual rooms versus wards, as well as in lower language assessments
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Mother Goose in the NICU at two years of age. 4 It has been suggested that these negative effects are the result of infants receiving less stimulation in NICU private rooms than in NICU wards. 5 Additionally, although research shows that early contact between parents and babies is crucial to development, many NICU parents do not know how to optimally interact with their infants. This is especially true when health issues and medical equipment require physical separation and/or limited physical contact, which can become psychological barriers to bonding. 6 Clearly, there is a need to help parents of infants in NICUs learn to interact appropriately with their young children.
Never Too Soon for Early Literacy
Infants and toddlers immersed in a rich environment of playful early literacy activities show significant gains in brain development and language acquisition, both of which correlate highly with greater reading and mathematics achievement, increased behavioral self-regulation, and fewer externalizing and internalizing problem behaviors at kindergarten entry.
7 These large and significant effects have been documented as early as twenty-four months, and it is increasingly apparent that there are great benefits to providing a language-rich environment as early as possible. 8 In 2015, Dr. Betsy Diamant-Cohen attended a water aerobics class led by a young woman who performed exercises that ignored the beat of the background music. A fellow exerciser pointed out that older water aerobics teachers seemed to have no problem moving to the beat, whereas the younger ones tended to use music merely as a background and were either unwilling or unable to coordinate their movements with the tempo and beat of the music. The woman remarked, "I think it's because their mothers didn't recite nursery rhymes with them." She continued, "I've been thinking about premature babies needing to hear their parents' voices and lamenting the fact that parents today don't know nursery rhymes. Wouldn't it be wonderful if we could teach these young parents some nursery rhymes so they would have something to sing and recite to their babies while visiting them in the NICU?" This woman had no idea that Cohen was a children's librarian or that she had developed the Mother Goose on the Loose early literacy program, but her comment sparked a lively discussion.
Knowing that early literacy begins at birth; that it is never too early to talk, sing, or read to a baby; and already believing in the power of nursery rhyme activities as a positive force for healthy child development, parent/child bonding, and good parenting skills, Cohen began researching the use of music and rhymes with premature babies. She found that studies indicated music in NICUs positively impacted infant health, feeding, and behavior. Health-related benefits included fewer episodes of oxygen desaturation, 9 better cardiac and respiratory functioning, 10 improved vital signs, 11 and earlier discharge from the NICU. 12 Feeding benefits included improved sucking patterns, better feeding behaviors, 13 and higher breastfeeding rates at the time of discharge and sixty days later.
14 Behavioral benefits included improved sleep, decreased crying, 15 and less stress. 16 In addition to being beneficial for preterm infants, music also benefited their parents. In one study, sharing musical activities with their infants resulted in parents feeling more involved in their infant's well-being. 17 In another study, mothers who engaged in music and movement programs with their infants reported an increased quality of attachment with their child over time. 18 After reading all of this, Cohen was convinced that a musicand rhyme-based early language program for parents of premature babies was needed. She shared this developing interest with colleagues at Port Discovery Children's Museum, who urged her to write a proposal to create a program. And so the Mother Goose on the Loose: Goslings program was hatched.
Serendipity Strikes
Soon after the program proposal was developed, a representative of a community funder had a conversation with a staff member of the University of Maryland Children's Hospital, which had recently reconfigured to a NICU with individual family rooms. Hearing about the recent research on developmental delays tied to individual rooms, the foundation representative remembered Port Discovery and their exceptional early childhood programs. In fact, his foundation was already supporting these programs. Could he bring these diverse organizations together? He could and did.
The program partners of the original Goslings program included Dr. Betsy Diamant-Cohen (Mother Goose on the Loose), Summer Rosswog (Port Discovery Children's Museum), Dr. Brenda Hussey-Gardner (University of Maryland School of Medicine and University of Maryland Children's Hospital), and Dr. Susan Sonnenschein (University of Maryland, Baltimore County, Department of Psychology). These partners represented practitioners in the pediatric, research, and early childhood development fields. Bringing their unique skills to bear, the partners worked together to create, deliver, and evaluate a unique pilot program to enhance infant stimulation in the NICU and, eventually, at home.
All partners were involved in the development of the Goslings program script or in its evaluation. Traditional songs and nursery rhymes were modified in two ways. First, they were revised to address medical needs and concerns of small babies. Second, the songs and rhymes were then adapted to enhance parent-child bonding by having them use the word love. For instance, instead of "If you're happy and you know it, clap your hands," parents were encouraged to sing, "Since I love you very much, I'll make a heart."
These songs gave parents positive words to help them create nurturing environments for their children and strengthened their skills for future relationships with their babies. Informal developmental tips to accompany the activities were designed to provide cognitive and emotional support to parents at a most difficult time.
The final script included nursery rhymes, songs, descriptions of the signals babies give, developmental tips, and suggested responses by parents with the intent of fostering early language and literacy skills, enhancing positive parent-infant interactions, and strengthening attachment.
Goslings Is Born
Through the process of sharing, obtaining feedback, and modifying the program, the final Goslings program was brought to the NICU in 2016. We developed a kit with carefully selected items to best meet the needs of both premature and medically fragile full-term infants. It included finger puppets, colored scarves, musical instruments for little hands, an indestructible wordless book, Dr. Brenda Hussey-Gardner's Understanding My Signals book, 19 a booklet of all the songs and rhymes used in the session, and a pass for a family visit to Port Discovery Children's Museum.
Since NICU infants are too medically fragile to leave their rooms and participate in Goslings, dolls of different races and cultures were purchased for use during the program. Isolettes were simulated by attaching plastic bins to metal stools. A magnetic board was purchased for the facilitator; on it, each song was given a visual representation to show what was coming next.
It was-and is-amazing to see how enthusiastically parents participate during a Goslings program. At first, they seem to feel a bit silly when asked to have a conversation with a finger puppet or to read a book to their "infant." However, mothers and fathers quickly join in, and by the end of the program, almost everyone is singing and participating. Family members forget they are interacting with a doll and sometimes act as if the doll is their infant; the love that they transfer to this "infant" is clearly visible. At the end of each program, parents are given an unopened kit to take back to their room to use with their baby.
What Goslings Parents Say
Incidental feedback from parents is positive. One father enthusiastically described what he had learned the previous week and how he was using that information with his twinschanting, singing, and reading to one who was medically stable while quietly holding the other one who was not as stable. One couple recounted that before the Goslings program they would wake their infant up to play with her whenever they visited. But after Goslings, they knew that sleep was the best thing for her, and they waited for her to wake up naturally before playing with her. Parents seemed to greatly appreciate getting information about their infants' signals with the suggestions on how to respond appropriately. They enjoyed having activities to use with their children.
The father and mother of twins who had been released from the hospital after a lengthy stay said, These two guys were born at twenty-seven weeks. . . . We had a pretty lengthy stay [in the NICU]. We were there every day, but we weren't really sure how to interact with them in that environment. We attended one of the very first Mother Goose on the Loose: Goslings classes, and it was extremely helpful for us. It taught us to read their signs to see what kind of activities would be good for them that day. It gave us a book of songs that we could sing to them and showed us how to read books that rhyme and to kind of turn them into songs. We still sing the same songs to them today. We use the toys, like the scarves and the rattles. And it also taught us how to incorporate new things as they progressed from the isolette to the crib and eventually to home. We would highly recommend this program for all the other NICU parents, and especially those first-time parents like us.
Formal Evaluation
During waves one and two of Goslings, researchers in the Department of Psychology at the University of Maryland, Baltimore County, administered pre-and post-surveys to parents attending Goslings sessions. The primary questions of interest focused on whether the parents thought the program increased their knowledge of how to interact with their infants. It asked how often they talked, sang, shared books, and recited nursery rhymes with their children and how often they now expected to do so after the one-hour Goslings program.
In the second wave, researchers also conducted interviews with parents regarding actual implementation of the material used during Goslings. Within a week or two of attending the program, parents were asked how often they actually used these early literacy behaviors with their children. This was then compared to their intake survey.
Training the Port Discovery staff for the first Goslings program

Mother Goose in the NICU
Based on the responses of parents during both waves of the program, Goslings was highly successful. All parents who completed the program said they would recommend it to other parents of infants in an NICU and would recommend that the program be implemented again. Almost all the parents thought they would significantly increase their linguistic interactions with their infants after completing the program, which they also thought had increased their knowledge of how and when to interact with their infants to stimulate their language development; for example, one parent said, "I have new ideas on ways to help my child grow and learn other than just holding them."
All the parents reported modifying their behavior based on attending Goslings. A noteworthy finding was that parents reported learning how to read or interpret their infants' signals, thus promoting more appropriate interactions. For example, they learned when the infant was telling them that he or she was overstimulated and not ready for further interaction.
Being sensitive and appropriately responsive to one's infant's signals sets the stage for fostering emotional bonding between the parent and the infant. Parents reported interacting in a developmentally appropriate manner with their infants; parents of more developmentally immature or fragile infants interacted less than parents of more mature infants.
Some parents already knew some or much of what the program taught; however, these parents reported liking that experts affirmed their knowledge. They also often reported learning to use their prior knowledge in a more developmentally appropriate manner for their infants. For example, they learned to speak more softly to their infants. Other parents learned that it was appropriate to speak and interact even with very young and medically fragile infants, and some parents of course increased their knowledge of the range of appropriate linguistic interactions. And another benefit of the program, according to some parents, was being able to interact with other parents like them. One parent commented, "You get to meet other families that may be going through something with their baby, and you have a chance to talk about it."
Goslings: Today and Tomorrow
From the unique needs of babies and their families in the NICU, Mother Goose on the Loose: Goslings was born. The program, now in its second year, takes place inside the hospital NICU with the cooperation of medical personnel, families, and early childhood program facilitators. Mother Goose on the Loose: Goslings is designed to teach parents in specific, effective strategies that support infants' early development, promote parent-child bonding, help parents provide a nurturing environment in the NICU and at home, and optimize infant language, social, and emotional development.
The long-term goal is to improve the odds for NICU infants, who are at significant risk for adverse developmental outcomes, by teaching and encouraging parents to provide the earliest possible developmentally appropriate stimulation through talking, reading, singing and using rhymes. A related goal is to provide comfort and support to parents in the NICU by teaching them to use purposeful play in appropriate ways with their fragile infants. This promotes familial bonding and provides a sense of empowerment and engagement with their fragile infants. A longer-term goal is to build a foundation for parents to continue reading and singing to their children at home, and to encourage attendance at early literacy programs once the children are healthy enough to visit their public libraries or local children's museums.
According to Hussey-Gardner, approximately 70 to 75 percent of NICU babies at her hospital receive medical assistance. Studies have shown that children from lower income homes hear fewer words and are slower at language processing, language comprehension, and language production. 20 They have lower levels of grammatical development 21 and are behind norms for spontaneous speech. 22 The plasticity of the brain and its ability to form connections is based on what occurs in the child's first years of life. We know that parents are children's first and best teachers, young children develop in the environment of relationships, and the brain synapses upon which all future learning connects are formed in the earliest years of life. Therefore, another valuable future research question arising from Goslings might be, Does teaching NICU parents how to share books, rhymes, and songs with their infants in the earliest years of life help to instill habits for fostering healthy social, emotional, and intellectual development? 23 If so, Goslings could be especially beneficial for low-income participants.
As previously noted, Goslings shows great promise. In the coming year, evaluation and research is being planned to assess the impact not only on parent intentions but also on parent behaviors and, potentially, infant developmental outcomes. If the data demonstrate the hoped-for outcomes, Goslings has the potential to influence parent and child support programs in hospitals across the country. There is also potential to modify the program to support very young children with special needs and their parents in nonmedical settings, such as in clinics and in Early Head Start programs.
As we continue to conduct research on the effectiveness of the program, the partners are exploring opportunities to share the knowledge gained by developing tools and training to extend the impact of Goslings. This is being done slowly and cautiously because because environmental stimuli and interactions that are inappropriate or not carefully monitored can cause damage. 24 Through literacy programs, libraries and children's museums want to help children be the best they can be. As these informal learning centers strive to help underserved families, the Goslings program can help them reach the youngest children, giving them an early literacy foundation and much more. It teaches parents how to talk, sing, read, and play with their youngest children, even their premature or medically fragile full-term babies.
While NICU staff are appropriately focused on caring for the medical needs of their tiny patients, there is growing recognition of and appreciation for the role parents play in supporting infant development and in providing an environment rich in beneficial stimulation. Libraries and children's museums may have a significant opportunity to provide such programs.
We'd love to see Goslings expand beyond the University of Maryland Children's Hospital-and beyond Baltimore-to reach as many parents and infants as possible. Offering Goslings programs would be outreach at its finest, improving the lives of parents and our youngest children from all racial, cultural, and economic backgrounds. &
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